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CLAIMS 



[Claim(s)] 

[Claim 1] The organic EL device which has the inorganic insulation electron injection layer in which it 
has a hole impregnation electrode and an electron injection electrode, and it is the organic EL device 
which has the organic layer which participates in a luminescence function at least inter-electrode 
[ these ], the oxide of 3eV or less of electron affinities is contained as a principal component between 
said electron injection electrodes and organic layers, and the stabilization component is added by this on 
the substrate. 

[Claim 2] Said inorganic electron injection layer is the organic EL device of claim 1 containing a 
germanium dioxide (Ge02) and/or silicon oxide (Si02) as a stabilization component. 
[Claim 3] About the germanium dioxide (Ge02) and/or silicon oxide (Si02) as said stabilization 
component, it is Ge02 to said principal component. And/or, Si02 Organic EL device of claims 1 or 2 
contained below 50 mol% by conversion. 

[Claim 4] As said principal component, lithium oxide (Li 203), sodium oxide (Na20), An oxidization 
potassiiun (K20), an oxidization rubidium (Rb20), caesium oxide (Cs20), A calcium oxide (CaO), a 
strontium oxide (SrO), the barium oxide (BaO), One organic EL device of claims 1-3 containing one 
sort of an oxidization yttrium (Y203), an oxidization hafiiium (Hf02), an oxidization terbiiun (Tb 203), 
and a thorium oxide (Th02), or two sorts or more. 

[Claim 5] One organic EL device of claims 1-4 with which the laminating of an electron injection 
electrode, an inorganic insulation electron injection layer, a luminous layer, and the hole impregnation 
electrode is carried out one by one at least on the substrate. 

[Claim 6] Said inorganic electron injection layer is one organic EL device of claims 1-6 which an 
organic layer side has much oxygen and have structure with little oxygen in an electron injection 
electrode side. 

[Claim 7] The organic EL device of claim 6 with which the laminating of a hole impregnation electrode, 
an organic layer, an inorganic electron injection layer, and the electron injection electrode is carried out 
one by one at least on the substrate. 

[Claim 8] 02 after the whole thickness forms membranes 1/5-4/5, without containing the oxide of 3eV 
or less of electron affinities as a principal component, facing forming the inorganic electron injection 
layer in which the stabilization component is added by this, and adding oxygen between an electron 
injection electrode and an organic layer The manufacture approach of the organic EL device which adds 
about 1 to 99% and forms the remaining part. 

[Claim 9] The manufacture approach of the organic EL device of claim 8 which obtains the organic EL 
device of claims 6 or 7. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to inorganic / organic junction structure where it is used 
for the component which impresses electric field to the thin film of an organic compound, and emits 
light, in detail about an organic electroluminescence (electrolimiinescence) component. 
[0002] 

[Description of the Prior Art] Generally an organic EL device is Alq3 which forms transparent 
electrodes, such as ITO, on a glass substrate, shows the hole transportation layer of an organic amine 
system, and electronic conductivity on it, and shows strong luminescence. The laminating of the organic 
luminous layer which consists of material is carried out, and it is considering as the basic component of 
the structure in which the electrode with still smaller work functions, such as MgAg, was formed. 
[0003] As component structure reported until now, it has the structure where the organic compound 
layer (one layer or two or more layers) was pinched between the hole impregnation electrode and the 
electron injection electrode, and there is two-layer structure or a three-tiered structure as an organic 
compound layer. 

[0004] As an example of two-layer structure, there is structure where the hole transportation layer and 
the luminous layer were formed between the hole impregnation electrode and the electron injection 
electrode, or structure where the luminous layer and the electronic transportation layer were formed 
between the hole impregnation electrode and the electron injection electrode. As an example of a three- 
tiered structure, there is structure where the hole transportation layer, the luminous layer, and the 
electronic transportation layer were formed between the hole impregnation electrode and the electron 
injection electrode. Moreover, the monolayer structure which gave all the roles to the monolayer is also 
reported by a macromolecule and mixed stock. 

[0005] The typical structure of an organic EL device is shown in drawing 3 and drawing 4 . 
[0006] In drawing 3 , the hole transportation layer 14 and luminous layer 15 which are an organic 
compound are formed between the hole impregnation electrode 12 prepared on the substrate 11, and the 
electron injection electrode 13. In this case, the luminous layer 15 has also achieved the function of an 
electronic transportation layer. 

[0007] In drawing 4 , the hole transportation layer 14, the luminous layer 15, and the electronic 

transportation layer 16 which are an organic compound are formed between the hole impregnation 

electrode 12 prepared on the substrate 11, and the electron injection electrode 13. 

[0008] In these organic EL devices, dependability poses a problem in common. That is, an organic EL 

device has a hole impregnation electrode and an electron injection electrode theoretically, and needs the 

organic layer for carrying out impregnation transportation of a hole and the electron efficiently from 

inter-electrode [ these ]. However, these ingredients tend to receive a damage at the time of manufacture, 

and there is a problem also in compatibility with an electrode. Moreover, degradation of an organic thin 

film also has the problem that it is remarkable and large, compared with LED and LD. 

[0009] Moreover, there is much what has a comparatively expensive organic material, and in order to 
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offer the organic EL device application product of low cost, the merit of replacing some of the 
configuration film with a cheap inorganic material is large. 

[0010] Moreover, luminous efficiency is improved more than former and development of a component 
with more little consumed electric current is desired by low driver voltage. 

[001 1] In order to solve such a problem, how to use each merit of an organic material and an inorganic 
semiconductor material is considered. That is, they are organic / inorganic semi-conductor junction 
which transposed the organic hole transportation layer to the inorganic p type semiconductor. Although 
such examination was considered by patent No. 2636341, JP,2-139893,A, JP,2-207488,A, and JP,6- 
1 19973, A, it cannot acquire the property exceeding the organic electroluminescence of the component 
former in a luminescence property or the dependability of a basic component. 
[0012] 

[Problem(s) to be Solved by the Invention] It has the merit which an organic material and an inorganic 
material have, and it is long lasting, effectiveness is improved, and the purpose of this invention has low 
operating voltage, and is offering a low cost organic EL device. 
[0013] 

[Means for Solving the Problem] Such a piupose is attained by one configuration of following the (1) - 
(9). 

(1) The organic EL device which has the inorganic insulation electron injection layer in which it has a 
hole impregnation electrode and an electron injection electrode, and it is the organic EL device which 
has the organic layer which participates in a luminescence function at least inter-electrode [ these ], the 
oxide of 3eV or less of electron affinities is contained as a principal component between said electron 
injection electrodes and organic layers, and the stabilization component is added by this on the substrate. 

(2) Said inorganic electron injection layer is the organic EL device of the above (1) containing a 
germanium dioxide (Ge02) and/or silicon oxide (Si02) as a stabilization component. 

(3) About the germanium dioxide (Ge02) and/or silicon oxide (Si02) as said stabilization component, it 
is Ge02 to said principal component. And/or, Si02 The above (1) contained below 50 mol% by 
conversion, or (2) organic EL devices. 

As said principal component, (4) Lithium oxide (Li 203), sodium oxide (Na20), An oxidization 
potassium (K20), an oxidization rubidium (Rb20), caesixmi oxide (Cs20), A calcium oxide (CaO), a 
strontium oxide (SrO), the barium oxide (BaO), One organic EL device of above-mentioned (1) - (3) 
containing one sort of an oxidization yttrixmi (Y203), an oxidization hafnium (Hf02), an oxidization 
terbium (Tb 203), and a thorium oxide (Th02), or two sorts or more. 

(5) One organic EL device of above-mentioned (1) - (4) with which the laminating of an electron 
injection electrode, an inorganic insulation electron injection layer, a luminous layer, and the hole 
impregnation electrode is carried out one by one at least on the substrate. 

(6) Said inorganic electron injection layer is one organic EL device of above-mentioned (1) - (6) which 
an organic layer side has much oxygen and has structure with little oxygen in an electron injection 
electrode side. 

(7) The organic EL device of the above (6) with which the laminating of a hole impregnation electrode, 
an organic layer, an inorganic electron injection layer, and the electron injection electrode is carried out 
one by one at least on the substrate. 

(8) 02 after the whole thickness forms membranes 1/5-4/5, without containing the oxide of 3eV or less 
of electron affinities as a principal component, facing forming the inorganic electron injection layer in 
which the stabilization component is added by this, and adding oxygen between an electron injection 
electrode and an organic layer The manufacture approach of the organic EL device which adds about 1 
to 99% and forms the remaining part. 

(9) The manufacture approach of the organic EL device the above (8) which obtains the above (6) or the 
organic EL device of (7). 

[0014] 

[Embodiment of the Invention] The organic EL device of this invention has a hole impregnation 
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electrode and an electron injection electrode on a substrate, is an organic EL device which has the 
organic layer which participates in a luminescence function at least inter-electrode [ these ], contains the 
oxide of 3eV or less of electron affinities as a principal component between said electron injection 
electrodes and organic layers, and has the inorganic insulation electron injection layer in which the 
stabilization component is added by this. 

[0015] Thus, an electron can be efficiently poured in to the organic layer which consists of an electron 
injection electrode a luminous layer side, the migration of a hole to an electron injection electrode fi*om 
an organic layer side can be controlled, and the recombination of the hole in a luminous layer and an 
electron can be made to perform efficiently by using the oxide of 3 or less ev of electron affinities as a 
principal component, and considering as the inorganic insulation electron injection layer in which the 
stabilization component is added by this. That is, the work function in the conduction band of an 
inorganic insulation electron injection layer is about 3.0eV or less, since a band gap is set to about 5- 
8eV, an electron can be efficiently poured in from an electron injection electrode to a luminous layer, 
and migration to the electron injection electrode of a hole can be controlled. By the following work 
fiinction adjustment component, this work function can be adjusted suitably and can be used. Moreover, 
it can consider as the organic EL device having the merit which inorganic materials, such as 
weatherability and thermal resistance, have, and the merit which the organic material that degrees of 
freedom of a component design, such as luminescence wavelength and a luminescence property, are 
large has. 

[0016] The principal component of an inorganic insulation electron injection layer is a 0.8-3eV oxide 
preferably 3eV or less of electron affinities. Moreover, when it is left in atmospheric air, few 
hygroscopic ingredients are stable and it is desirable. As such an ingredient, for example, hthium oxide 
(Li 203), sodium oxide (Na20), An oxidization potassium (K20), an oxidization rubidium (Rb20), 
caesium oxide (Cs20), A calcium oxide (CaO), a strontium oxide (SrO), the barium oxide (BaO), an 
oxidization yttrium (Y203), an oxidization hafiiium (Hf02), an oxidization terbium (Tb 203), and a 
thorium oxide (Th02) can be mentioned. These oxides can use one sort or two sorts or more. 
[0017] As a stabiUzation component, even if it leaves it in atmospheric air, very little hygroscopic oxide 
is desirable, and especially silicon oxide (Si02) and/or a germanium dioxide (Ge02) are desirable. It is 
Si02 to the oxide of a principal component by the need about these. And/or, Ge02 It is desirable to 
make it especially desirable 0.8-50 mol% content by conversion below 50 mol%. 
[0018] Each above-mentioned oxide may be somewhat deflected after this, although it usually exists 
with stoichiometric composition. 

[0019] an inorganic insulation electron injection layer - more than band gap 5eV - especially 6eV or 
more is desirable. Especially as the upper limit, although not regulated, it is usually about 8eV. About 
2.5-3eV of an electron affinity is desirable. 

[0020] A work fimction (electron affinity) and the value of a band gap are decided by the matter which 
constitutes a diaphragm structure and a thin film. The value of a band gap can be measured with 
spectroscopy etc. by the X-ray photoelectron spectroscopy (XPS) to which the work fimction applied 
photoelectron radiation. 

[0021] As a gestalt of an inorganic insulation electron injection layer, they are amorphous thin films or 
these laminating thin films. 

[0022] As thickness of an inorganic insulation electron injection layer, especially although there is 
especially no limit, its about 1-1 Onm is desirable 0.2-lOnm. 

[0023] A spatter is desirable although various kinds of physical or chemical thin film formation 
approaches, such as a spatter and EB vacuum deposition, etc. can be considered as the manufacture 
approach of the above-mentioned inorganic insulation electron injection layer. 

[0024] When forming an inorganic insulation electron injection layer by the spatter, the pressure of the 
sputtering gas at the time of a spatter has the desirable range of 0.1- IPa. The inert gas used for the usual 
sputtering system, for example, Ar, Ne, Xe, Kr, etc., can be used for sputtering gas. Moreover, it is N2 
by the need. You may use. As an ambient atmosphere at the time of a spatter, it adds to the above- 
mentioned sputtering gas, and is 02. You may mix about 1 to 99%. What is necessary is just to consider 
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as 1 yuan or plural spatters, using the above-mentioned oxide as a target. 

[0025] In addition, in case the laminating of the inorganic electron injection layer is carried out, it is 
good to carry out ashing of the organic layer etc., and to divide and carry out the laminating of the 
inorganic electron injection layer to two-layer, when there is a possibility of receiving a damage. That is, 
a laminating is carried out thinly, without adding oxygen first, oxygen is added further and a laminating 
is carried out thickly. In this case, the thickness when not adding oxygen carries out to about 1 of the 
whole / five to 4/5. At this time, about 60 - 90% of the usual oxygen content of the oxygen deficiency 
layer which formed membranes without adding oxygen is desirable. Moreover, although the oxidizing 
zone which added oxygen and formed membranes exists with the stoichiometric composition as a usual 
oxide, it may be deflected somewhat after this. Therefore, the difference of the oxygen content of an 
oxygen deficiency layer and an oxidizing zone is 20% or more 10% or more especially preferably. 
Moreover, the amount of oxygen may be changing continuously in the above-mentioned range. 
[0026] Although the RF spatter using RF power source as a spatter, DC spatter, etc. can be used, 
especially RF spatter is desirable. As power of a sputtering system, it is 2 0.1-lOW/cm by RF spatter 
preferably. The range is desirable and a membrane formation rate is 0.5 - 10 nm/min, especially 1 - 5 
nm/min. The range is desirable. 

[0027] As substrate temperature at the time of membrane formation, it is about room temperature (25 
degrees C) -150 degree C. 

[0028] Its matter of a low work function is desirable, for example, in order that an electron injection 
electrode material may raise metallic element simple substances, such as K, Li, Na, Mg, La, Ce, 
calcium, Sr, Ba, aluminum, Ag, In, Sn, Zn, and Zr, or stability, it is desirable to use the alloy system 
containing them of two components and three components. As an alloy system, Ag-Mg (Ag:0.1 - 
50at%), aluminum-Li (Li:0.01 - 12at%), In-Mg (Mg:50 - 80at%), aluminum-calcium (calcium:0.01 - 
20at%), etc. are mentioned, for example. The thin films which consist of these ingredients, and two or 
more kinds of those multilayered films are used for an electron injection electrode layer. 
[0029] What is necessary is just to set especially preferably O.lnm or more of 0.5nm or more of 
thickness of an electron injection electrode thin film to Inm or more that what is necessary is just to 
consider as the thickness more than [ which can perform electron injection enough ] fixed. Moreover, 
although there is especially no limit in the upper limit, thickness is just usually about l-500nm. On an 
electron injection electrode, an auxiliary electrode (protection electrode) may be prepared fiirther. 
[0030] In order that the thickness of an auxiliary electrode may secure electron injection effectiveness 
and may prevent penetration of moisture, oxygen, or an organic solvent, the range of 100-500nm is 
[ that what is necessary is just to consider as the thickness more than fixed ] especially preferably 
desirable [ thickness ] 100 morenm or more 50nm or more. When an auxiliary-electrode layer is too 
thin, the effectiveness is not acquired, and the step coverage nature of an auxiliary-electrode layer 
becomes low, and connection with a terminal electrode becomes less enough. On the other hand, if an 
auxiliary-electrode layer is too thick, since the stress of an auxiliary-electrode layer will become large, 
the growth rate of a dark spot will become quick. 

[0031] An auxiliary electrode chooses the optimal quality of the material according to the quality of the 
material of the electron injection electrode to combine, and it should just be used for it. For example, if it 
thinks securing electron injection effectiveness as important, when thinking closure nature as important 
that what is necessary is just to use metals of low resistance, such as aluminum, metallic compounds, 
such as TiN, may be used. 

[0032] What is necessary is just to usually set it to about 50-500nm as thickness of the whole which 
combined the electron injection electrode and the auxiliary electrode, although there is especially no 
limit. 

[0033] As for a hole impregnation electrode material, what can pour in a hole efficiently to a hole 
impregnation layer is desirable, and its matter which is 4.5-5.5eV of work fimctions is desirable. 
Specifically, what considered either tin dope indium oxide (ITO), zinc dope indium oxide (IZO), indium 
oxide (In 203), the tin oxide (Sn02) and a zinc oxide (ZnO) as the main presentation is desirable. These 
oxides may be somewhat deflected from the stoichiometric composition. In 203 Receiving Sn02 
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Further 5 - 12wt% of a mixing ratio is desirable 1 - 20wt%. Moreover, In 203 in IZO Receiving Zn02 
A mixing ratio is usually about 12-32wt%. 

[0034] The hole impregnation electrode may contain sihcon oxide (Si02) in order to adjust a work 
function. The content of sihcon oxide (Si02) is Si02 to ITO. About 0.5 - 10% is desirable at a mol ratio. 
Si02 The work function of ITO increases by containing. 

[0035] As for especially the electrode of the side which takes out light, it is desirable that a 
luminescence wavelength band and light transmittance [ especially usually as opposed to each 
luminescence light 400-700nm ] are 90% or more 80% or more. If permeability becomes low, the 
luminescence from a luminous layer itself will decline and it will become difficult to get about 
brightness required as a Hght emitting device. 

[0036] Especially the thickness of an electrode has the desirable range of 50-300nm 50-500nm. 
Moreover, although especially a limit does not have the upper limit, if not much thick, the worries about 
decline in permeability, exfoliation, etc. will arise. When thickness is too thin, sufficient effectiveness is 
not acquired but there is a problem also in respect of the fibn reinforcement at the time of manufacture 
etc. 

[0037] The organic EL device of this invention is good to consider substrate 1 / electron injection 
electrode 2 / inorganic insulation electron injection layer 4 / luminous layer 5 / hole impregnation 
electrode 3, and the usual laminating configuration (for a hole impregnation electrode to be in a 
substrate side.) as the configuration by which the laminating was carried out conversely, as shown in 
drawing 1 . By considering as a reverse laminating, the damage to the organic layer by ashing at the time 
of inorganic electron injection layer membrane formation can be prevented. Moreover, as shown, for 
example in drawing 2 , it is good also as a configuration to which the laminating of substrate 1 / hole 
impregnation electrode 3 / luminous layer 5 / inorganic insulation electron injection layer 4 / the electron 
injection electrode 2 was carried out one by one. In this case, what is necessary is just to make an 
inorganic electron injection layer into the above-mentioned two-layer structure. These are chosen 
suitably and used by a specification, a production process, etc. of a display. In drawing 1 and 2, the drive 
power source E is connected between the hole impregnation electrode 2 and the electron injection 
electrode 2. In addition, the above-mentioned luminous layer 5 expresses the luminous layer of a wide 
sense, and contains a hole impregnation transportation layer, a luminous layer in a narrow sense, a hole 
transportation layer, etc. 

[0038] moreover, the component of the above-mentioned invention ~ an electrode layer / inorganic 
layer (inorganic insulation electron injection layer), a luminous layer / electrode layer / inorganic layer, a 
luminous layer / electrode layer / inorganic layer, and a luminous layer / electrode layer — you may put 
on ... and multistage. Such component structure can perform color tone adjustment and multiple-color- 
izing of the luminescent color. 

[0039] A luminous layer consists of a cascade screen of one kind which participates in a luminescence 
function at least, or two kinds or more of organic compoimd thin fihns. 

[0040] A luminous layer has a hole (electron hole) and electronic impregnation functions, those 
transportation functions, and the function to make the recombination of a hole and an electron generate 
an exciton. An electron and a hole can be poured in and conveyed with easily and sufficient balance by 
using a neutral compound for a luminous layer comparatively electronically. 

[0041] The luminous layer may have further everything but a luminous layer in a narrow sense for the 
hole impregnation transportation layer, the electronic transportation layer, etc. as occasion demands. 
[0042] A hole impregnation transportation layer has the function which bars the function which makes 
easy impregnation of the hole from a hole impregnation electrode, the function convey a hole to 
stability, and an electron, and the electronic transportation layer prepared as occasion demands has the 
function which bars in the function which makes easy impregnation of the electron from an inorganic 
electron injection layer, the function convey an electron to stability, and a hole. These layers increase - 
Make the hole and electron which are poured into a luminous layer shut up, make a recombination field 
optimize, and improve luminous efficiency. 

[0043] Although the thickness of a limiinous layer, the thickness of a hole impregnation transportation 
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layer, and especially the thickness of an electronic transportation layer are not restricted and change also 
with formation approaches, it is usually desirable to be especially referred to as lO-SOOnm about 5- 
500nm. 

[0044] What is necessary is just to make them into comparable as the thickness of a luminous layer or 
1 / about 10 to 10 times, although the thickness of a hole impregnation transportation layer and the 
thickness of an electronic transportation layer are based on the design of recombination / luminescence 
field. When dividing the impregnation layer and transportation layer of a hole, as for Inm or more and a 
transportation layer, it is [ an impregnation layer ] desirable to be referred to as Inm or more. The upper 
limit of the thickness of the impregnation layer at this time and a transportation layer is usually about 
500nm in an impregnation layer in about 500nm and a transportation layer. About such thickness, it is 
also the same as when preparing two layers of impregnation transportation layers. 
[0045] The luminous layer of an organic EL device is made to contain the fluorescence matter which is 
the compound which has a luminescence function. At least one sort chosen from compounds, such as a 
compound which is indicated by JP,63 -264692, A, for example, Quinacridone, rubrene, and styryl 
system coloring matter, as such fluorescence matter, for example is mentioned, moreover, quinoline 
derivatives, such as metal complex coloring matter which makes a ligand eight quinolinols, such as tris 
(8-quinolinolato) aluminum, or the derivative of those, a tetra-phenyl butadiene, an anthracene, 
perylene, coronene, and 12-phtalo peri - non, a derivative etc. is mentioned. Furthermore, a phenyl 
anthracene derivative given in JP,8-12600,A (Japanese Patent Application No. No. 110569 [ six to ]), a 
tetra-aryl ethene derivative given in JP,8-12969,A (Japanese Patent Application No. No. 1 14456 [ six 
to ]), etc. can be used. 

[0046] Moreover, it is desirable to use it combining the host substance which can emit light by itself, 
and the use as a dopant is desirable, the content of the compound in the luminous layer in such a case - 
0.01 - 10wt%, and further 0.1 - 5wt % it is ~ things are desirable. The luminescence wavelength 
property of a host substance can be changed by using it combining a host substance, and while 
luminescence which shifted to long wavelength is attained, the luminous efficiency and stability of a 
component improve, 

[0047] As a host substance, a quinolinolato complex is desirable and the aluminum complex which 
makes an eight quinolinol or its derivative a Ugand further is desirable. As such an aluminimi complex, 
what is indicated by JP,63-264692,A, JP,3-255190,A, JP,5-70733,A, JP,5-258859,A, JP,6-215874,A, 
etc. can be mentioned. 

[0048] First specifically Tris (8-quinolinolato) aluminum, screw (8-quinolinolato) magnesium, Screw 
({Benzof} -8-quinolinolato) zinc, screw (2-methyl-8-quinolinolato) alxmiinum oxide, A tris (8- 
quinolinolato) indium, tris (5-methyl-8-quinolinolato) aluminum, 8-quinolinolato lithium, a tris (5- 
chloro-8-quinolinolato) gallium. There are screw (5-chloro-8-quinolinolato) calcium, 5, 7-dichloro-8- 
quinolinolato aluminum, tris (5, 7-dibromo-8-hydroxy quinolinolato) aluminum, Pori [zinc (Il)-screw 
(8-hydroxy-5-kino RINIRU) methane], etc. 

[0049] You may be the aluminimi complex which has other ligands besides an eight quinolinol or its 
derivative. Moreover, as such a thing Screw (2-methyl-8-quinolinolato) (phenolate) aluminum (III), 
Screw (2-methyl-8-quinolinolato) (alt.-KUREZORATO) aluminum (III), Screw (2-methyl-8- 
quinolinolato) (METAKUREZORATO) aluminum (III), Screw (2-methyl-8-quinolinolato) (Para- 
KUREZORATO) aluminum (III), Screw (2-methyl-8-quinolinolato) (ortho-phenylphenolate) aluminum 
(III), Screw (2-methyl-8-quinolinolato) (meta-phenylphenolate) aluminimi (III), Screw (2-methyl-8- 
quinolinolato) (para-phenylphenolate) aluminum (III), Screw (2-methyl-8-quinolinolato) (2,3- 
dimethylphenolate) alumimmi (III), Screw (2-methyl-8-quinolinolato) (2, 6-dimethyl phenolate) 
aluminum (III), Screw (2-methyl-8-quinolinolato) (3, 4-dimethyl phenolate) aluminum (III), Screw (2- 
methyl-8-quinolinolato) (3, 5-dimethyl phenolate) aluminum (III), Screw (2-methyl-8-quinolinolato) (3, 
5-G tert-butyl phenolate) aluminum (III), Screw (2-methyl-8-quinolinolato) (2, 6-diphenyl phenolate) 
aluminum (III), Screw (2-methyl-8-quinolinolato) (2, 4, 6-triphenyl phenolate) aluminum (III), Screw 
(2-methyl-8-quinolinolato) (2, 3, 6-trimethyl phenolate) aluminum (III), Screw (2-methyl-8- 
quinolinolato) (2, 3, 5, 6-tetramethyl phenolate) aluminum (III), Screw (2-methyl-8-quinolinolato) (1- 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



3/23/2005 



JP,2000-040589,A [DETAILED DESCRIPTION] 



Page7ofl3 



NAFUTORATO) aluminum (III), Screw (2-methyl-8-quinolinolato) (2-NAFUTORATO) aluminum 
(III), Screw (2, 4-dimethyl-8-quinolinolato) (ortho-phenylphenolate) aluminum (III), Screw (2, 4- 
dimethyl-8-quinolinolato) (para-phenylphenolate) aluminum (III), Screw (2, 4-dimethyl-8-quinolinolato) 
(meta-phenylphenolate) aluminum (III), Screw (2, 4-dimethyl-8-quinolinoiato) (3, 5 -dimethyl 
phenolate) aluminum (III), Screw (2, 4-dimethyl-8-quinolinolato) (3, 5-G tert-butyl phenolate) 
aluminum (III), Screw (2-methyl-4-ethyl-8-quinolinolato) (Para-KUREZORATO) aluminum (III), 
Screw (2-methyl-4-methoxy-8-quinolinolato) (para-phenylphenolate) aluminum (III), screw (2-methyl- 
5-cyano-8-quinolinolato) (alt.-KUREZORATO) aluminum (III) and screw (2-methyl-6-trifluoromethyl- 
8-quinolinolato) (2-NAFUTORATO) aluminum (III) etc. - it is. 

[0050] In addition, screw (2-methyl-8-quinolinolato) aluminum (III)-mu-oxO"Screw (2-methyl-8- 
quinolinolato) aluminum (III), Screw (2, 4-dimethyl-8-quinolinolato) aluminum (Ill)-mu-oxo--screw (2, 
4-dimethyl-8-quinolinolato) aluminum (III), Screw (4-ethyl-2-methyl-8-quinolinolato) aluminum (III)- 
mu-oxo~screw (4-ethyl-2-methyl-8-quinolinolato) aluminum (III), Screw (2-methyl-4-methoxy 
quinolinolato) aluminum (Ill)-mu-oxo-screw (2-methyl-4-methoxy quinolinolato) aluminum (III), 
Screw (5-cyano-2-methyl-8-quinolinolato) aluminum (III)-mu-oxO"Screw (5-cyano-2-methyl-8- 
quinolinolato) aluminum (III), screw (2-methyl-5-trifluoromethyl-8-quinolinolato) aluminum (Ill)-mu- 
oxo-screw (2-methyl-5-trifluoromethyl-8-quinolinolato) aluminum (III) etc. ~ you may be . 
[0051] As other host substances, a phenyl anthracene derivative given in JP,8-12600,A (Japanese Patent 
Apphcation No. No. 1 10569 [ six to ]), a tetra-aryl ethene derivative given in JP,8-12969,A (Japanese 
Patent Application No. No. 114456 [ six to ]), etc. are desirable. 

[0052] A luminous layer may serve as an electronic transportation layer, and, in such a case, it is 
desirable to use tris (8-quinolinolato) aluminum etc. What is necessary is just to vapor-deposit these 
fluorescence matter. 

[0053] Moreover, as for a luminous layer, it is also desirable to consider as the mixolimnion of at least 
one sort of hole impregnation transportability compounds and at least one sort of electron injection 
transportability compounds if needed, and it is desirable to make a dopant contain in this mixolinmion 
further. The content of the compoimd in such a mixolimnion is 0.01 - 20wt%, and further 0.1 - 15wt %. 
Carrying out is desirable. 

[0054] In a mixolimnion, since the hopping conduction pass of a carrier is made, each carrier moves in 
the inside of the advantageous matter in polarity, since reverse polar carrier impregnation stops being 
able to happen easily, an organic compound stops being able to receive a damage easily and it has the 
advantage that a component life is extended. Moreover, while being able to change the luminescence 
wavelength property which the mixolimnion itself has by making such a mixolimnion contain the 
above-mentioned dopant and being able to make luminescence wavelength shift to long wavelength, 
luminescence reinforcement can be raised and the stability of a component can also be raised. 
[0055] What is necessary is just to choose respectively the hole impregnation transportability compound 
and electron injection transportability compound which are used for a mixolimnion from the below- 
mentioned hole impregnation transportability compound and an electron injection transportability 
compound. It is still more desirable to use the amine derivative which had strong fluorescence as a hole 
impregnation transportability compound especially, for example, the triphenyl diamine derivative which 
is a hole transportability compound, and a styryl amine derivative and an amine derivative with the 
aromatic series condensed ring. 

[0056] As a compound of electron injection transportability, it is desirable to use a quinoline derivative, 
the metal complex which makes an eight quinolinol thru/or its derivative a ligand flulher, especially tris 
(8-quinolinolato) aluminum (Alq3). Moreover, it is also desirable to use the above-mentioned phenyl 
anthracene derivative and a tetra-aryl ethene derivative. 

[0057] It is still more desirable to use the amine derivative which had strong fluorescence as a 
compound for hole impregnation transportation layers, for example, the triphenyl diamine derivative 
which is the above-mentioned hole transportability compound, and a styryl amine derivative and an 
amine derivative with the aromatic series condensed ring. 

[0058] Although the mixing ratio in this case is based on each carrier mobility and carrier concentration, 
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generally, the weight ratio of a compound which has the compound / electron injection transportation 
function of a hole impregnation transportability compound is desirable to 1 / 99 - 99/1, and a pan, and it 
is desirable to make it 10 / 90 - 90/10, and become about 20 / 80 to 80/20 preferably especially. 
[0059] Moreover, the thickness of a mixolimnion is more than the thickness equivalent to one layer of 
molecular layers, and it is desirable to carry out to under the thickness of an organic compound layer. It 
is desirable to specifically be referred to as l-85nm, and it is desirable to be especially referred to as 5- 
50nm further 5-60nm. 

[0060] Moreover, although the vapor codeposition evaporated from a different source of vacuxmi 
evaporationo as the formation approach of a mixolimnion is desirable, when vapor pressure (evaporation 
temperature) is comparable or very near, it can be made to be able to mix within the same vacuum 
evaporationo board beforehand, and can also vapor-deposit. Although it is more desirable for 
compounds to mix the mixolimnion to homogeneity, depending on the case, a compoxmd may exist in 
the shape of an island. Generally a luminous layer forms a luminous layer in predetermined tiiickness by 
vapor-depositing an organic fluorescent material, or making it distribute in a resin binder, and coating. 
[0061] Moreover, the various organic compounds indicated by JP,63-295695,A, JP,2-191694,A, JP,3- 
792,A, JP,5-234681,A, JP,5-239455,A, JP,5-299174,A, JP,7-126225,A, JP,7- 126226, A, JP,8-100172,A, 
and EP0650955A1 grade can be used for a hole impregnation transportability compound. For example, 
they are a tetra-aryl BENJISHIN compound (thoria reel diamine thru/or triphenyl diamine: TPD), the 
third class amine of aromatic series, a hydrazone derivative, a carbazole derivative, a triazole derivative, 
an imidazole derivative, the OKIS A diazole derivative that has an amino group, the poly thiophene, etc. 
These compounds may use two or more sorts together, using only one sort. What is necessary is to make 
it another layer, to carry out a laminating or just to mix, when using two or more sorts together. 
[0062] Quinoline derivatives, such as an organometallic complex which makes a Ugand eight 
quinolinols, such as tris (8-quinolinolato) aluminum (Alq3), or the derivative of those, an OKIS A 
diazole derivative, a perylene derivative, a pyridine derivative, a pyrimidine derivative, a quinoxaline 
derivative, a diphenyl quinone derivative, a nitration fluorene derivative, etc. can be used for the 
electronic transportation layer prepared if needed. An electronic transportation layer may serve as a 
luminous layer, and, in such a case, it is desirable to use tris (8-quinolinolato) aluminum etc. Formation 
of an electronic transportation layer should just be based on vacuum evaporationo etc. like a luminous 
layer. Although the electronic transportation layer of this organic substance ingredient is not required, it 
may usually be prepared according to the conditions of the configuration and others of a component. 
[0063] It is desirable to use a vacuum deposition method for formation of a hole impregnation 
transportation layer, a luminous layer, and the electronic transportation layer of an organic material, 
since a homogeneous thin film can be formed. When a vacuum deposition method is used, an 
amorphous condition or the diameter of crystal grain is 0.1 micrometers. The following homogeneous 
thin films are obtained. The diameter of crystal grain is 0.1 micrometers. If it has exceeded, it will 
become uneven luminescence, driver voltage of a component must be made high, and the injection 
efficiency of a hole will also fall remarkably. 

[0064] Considering as the degree of vacuum of 10 - 4 or less Pa, although especially the conditions of 
vacuum deposition are not limited, an evaporation rate is 0.01-1 nm/sec. Considering as extent is 
desirable. Moreover, it is desirable to form each class continuously in a vacuum. If it forms continuously 
in a vacuum, since it can prevent an impurity sticking to the interface of each class, a high property is 
acquired. Moreover, driver voltage of a component can be made low or generating and growth of a dark 
spot can be controlled. 

[0065] When using a vacuum deposition method for formation of these each class and making one layer 
contain two or more compounds, it is desirable that carry out temperature control of each boat into 
which the compound was put, and it carries out vapor codeposition according to an individual. 
[0066] Furthermore, in order to prevent oxidation of the organic layer of a component, or an electrode, it 
is desirable to close a component top with a closure plate etc. In order to prevent invasion of moisture, 
an adhesive resin layer is used for a closure plate, and it pastes up and seals a closure plate, closure gas - 
- Ar, helium, and N2 etc. - inert gas etc. is desirable. Moreover, the moisture content of this closure gas 
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is 100 ppm. It is 10 ppm more preferably hereafter. It is 1 ppm especially hereafter. It is desirable that it 
is the following. Although there is especially no lower limit in this moisture content, it is usually 0.1 
ppm. It is extent. 

[0067] Especially glass is desirable, although it is plate-like preferably as an ingredient of a closure plate 
and the transparence thru/or translucent ingredient of glass, a quartz, resin, etc., etc. is mentioned. As 
such glass material, although the field of cost to alkali glass is desirable, the thing of glass presentations, 
such as soda lime glass, lead alkaU glass, borosilicate glass, aluminosilicate glass, and silica glass, is 
also desirable. Glass material without surface treatment can use it cheaply with soda glass especially, 
and it is desirable. As a closure plate, a metal plate, a plastic sheet, etc. can also be used besides a glass 
plate. 

[0068] A closure plate may adjust height using a spacer and may hold it in desired height. As an 
ingredient of a spacer, a resin bead, a silica bead, a glass bead, glass fiber, etc. are mentioned, and a 
glass bead etc. is especially desirable. Although a spacer is usually the granular object to which particle 
size was equal, as long as especially the configuration is not limited and there is no trouble in the 
fimction as a spacer, it may be various configurations. As the magnitude, the diameter of circle 
conversion is 1-20 micrometers. It is 1-10 micrometers more preferably. It is 2-8 micrometers 
especially. It is desirable. The thing of such a diameter is 100 micrometers of grain length. It is desirable 
that it is [ following ] extent, and although especially the minimum is not regulated, it is usually a 
diameter and more than comparable. 

[0069] In addition, when a crevice is formed in a closure plate, even if it uses it, it is not necessary to use 
a spacer. As desirable magnitude in the case of using it, although it is good in said range, it is 2-8 
micrometers especially. The range is desirable. 

[0070] It may be beforehand mixed into the adhesives for the closures, or a spacer may be mixed at the 
time of adhesion, the content of the spacer in the adhesives for the closures — desirable — 0.01 - 30wt% - 
- it is 0.1 - 5wt% more preferably. 

[0071] Although the stable bond strength can be maintained as adhesives, and it is not limited especially 
if airtightness is good, it is desirable to use cation hardening type ultraviolet curing mold epoxy resin 
adhesive. 

[0072] In this invention, as a substrate which forms the organic electroluminescence structure, a crystal 
substrate, for example, Si, GaAs, ZnSe, ZnS, GaP, InP, etc. are raised, and an amorphous substrate, for 
example, glass, a quartz, etc. can also use for these crystal substrates a crystalline substance and the 
substrate in which the buffer layer of amorphous or a metal was formed. Moreover, as a metal substrate, 
Mo, aluminum, Pt, Ir, Au, Pd, etc. can be used, and a glass substrate is used preferably. Since a substrate 
becomes an ordinary light ejection side, it is desirable to have the same Hght transmission nature as the 
above-mentioned electrode. 

[0073] Furthermore, many this invention components may be arranged in on a flat surface. The 
luminescent color of each component arranged in on a flat surface can be changed, and it can be made 
the display of a color. 

[0074] The luminescent color may be controlled using the color conversion film which contains the 

color filter film and the fluorescence matter in a substrate, or the dielectric reflective fibn. 

[0075] What is necessary is to adjust the property of a color filter according to the Ught in which an 

organic EL device emits light, and just to optimize ejection effectiveness and color purity, although what 

is necessary is just to use for the color filter film the color filter used with the liquid crystal display etc. 

[0076] Moreover, if the color filter which can cut the outdoor daylight of short wavelength in which an 

EL element ingredient and a fluorescence conversion layer carry out light absorption is used, the 

contrast of the lightfastness and a display of a component will also improve. 

[0077] Moreover, it is good as for instead of a color fiher using an optical thin film like dielectric 

multilayers. 

[0078] Although the fluorescence conversion filter film is absorbing the light of EL luminescence and 
making light emit from the fluorescent substance in the fluorescence conversion film and performs color 
conversion of the luminescent color, it is formed from three, a binder, a fluorescence ingredient, and a 
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light absorption ingredient, as a presentation. 

[0079] As for a fluorescence ingredient, it is [ that what is necessary is just to use what has a high 
fluorescence quantum yield ] fundamentally desirable for absorption to be strong in EL luminescence 
wavelength region. What is necessary is in fact, for laser coloring matter etc. to be suitable and just to 
use a rhodamine system compound, a perylene system compound and a cyanine system compound, a 
phthalocyanine system compound (for subphthalocyanine etc. to be included) naphthalo imide system 
compound and a condensed-ring hydrocarbon system compound, a condensation heterocycle system 
compound, a styryl system compound, a coumarin system compoxmd, etc. 

[0080] As for a binder, what can perform detailed patterning in photolithography, printing, etc. is [ that 
what is necessary is just to choose an ingredient which does not quench fluorescence fundamentally ] 
desirable. Moreover, when formed in the condition of touching a hole impregnation electrode, on a 
substrate, an ingredient which does not receive a damage at the time of membrane formation of a hole 
impregnation electrode (ITO, IZO) is desirable. 

[0081] When the light absorption of a fluorescence ingredient is insufficient, it uses, but when there is 
no need, it is not necessary to use a light absorption ingredient. Moreover, a light absorption ingredient 
should just choose an ingredient which does not quench the fluorescence of a fluorescence ingredient. 
[0082] Although the organic EL device of this invention is used as an EL element of a direct-current 
drive mold and a pulse drive mold, it can also usually be considered as an altemating current drive. 
Applied voltage is usually 2-30V. It considers as extent. 
[0083] 

[Example] Hereafter, the concrete example of this invention is shown and this invention is further 
explained to a detail. 

Scrub washing of the trade name by Coming, Inc. 7059 substrate was carried out using neutral detergent 
as a <example 1> glass substrate. 

[0084] This substrate top was fixed to the substrate electrode holder of a vacuum evaporation system, 
and the inside of a tub was decompressed to 1x10 - 4 or less Pa. Subsequently, with reduced pressure 
maintained, aluminum was vapor-deposited in thickness of 20nm, and Li20 was continuously vapor- 
deposited in thickness of 5ima, and it considered as the auxiliary electrode and the electron injection 
electrode. 

[0085] Furthermore, with reduced pressure maintained, it moved to the sputtering system and the 
inorganic electron injection layer was formed at the target at Inm thickness using what did 5 mol% 
mixing of silicon oxide (Si02) to potassium oxide (K20: 2.0eV of electron affinities). As membrane 
formation conditions at this time, it is 02 to the substrate temperature of 25 degrees C, and sputtering 
gas Ar, It mixes so that it may be set to 1 :1, and they are membrane formation rate 1 nm/min, the 
working pressure of 0.5Pa, and injection power 5 W/cm2. It carried out. 

[0086] having maintained reduced pressure - N, N, N\ and N* - tetrakis (m-biphenyl) -1 and V ~ the - 
biphenyl -4 and 4' - diamine (TPD), tris (8-quinolinolato) aluminum (Alq3), and rubrene were vapor- 
deposited in thickness of 40nm as whole evaporation rate 0.2 nm/sec, and were made into the luminous 
layer. TPD:Alq 3 = 1:1 (weight ratio) and this mixture - receiving ~ rubrene - 0.5-mol% - it doped. 
[0087] Subsequently, with vacuum deposition, TPD was vapor-deposited in thickness of 20nm by 
evaporation rate 0.1 nm/sec, the hole transportation layer was formed, the poly thiophene was vapor- 
deposited in thickness of lOnm by evaporation rate 0.1 nm/sec, and the hole impregnation layer was 
formed. 

[0088] Furthermore, the ITO hole impregnation electrode layer of 200nm of thickness was formed by 
the DC magnetron sputtering method using the ITO oxide target. 

[0089] Glass closure was carried out at the last and the organic EL device (reverse laminating) was 
obtained. 

[0090] In the above, instead of forming an inorganic hole impregnation layer, it vapor-deposited in 
thickness of 30nm, the organic EL device used as the electron injection transportation layer was 
produced, and it considered as the comparison sample with vacuum deposition by making tris (8- 
quinolinolato) aluminum (Alq3) into evaporation rate 0.2 nm/sec. 
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[0091] K2 0/Si02 SiO [ as opposed to / as a result of carrying out the component analysis of the mixed 
thin film by X-ray fluorescence / K20 ]2 The mol ratio was 4.9%. 

[0092] When electric field were impressed to the obtained organic EL device, diode characteristics were 
shown, the ITO side was made plus and bias of the AlLi side was made to minus in air at it, the current 
increased with the increment in an electrical potential difference, and luminescence which observed 
from the closure plate side and was carried out clearly in the usual interior of a room was observed. 
Moreover, the fall of brightness was not seen even if it carried out repeat luminescence actuation. 
[0093] Next, it is 100 mA/cm2 as an accelerated test. Luminescence brightness and a life property were 
investigated with the fixed current. Compared with the same comparison sample, luminescence 
brightness was completely improving about 10% except having used the conventional organic material 
as the electron injection transportation layer. Moreover, this invention sample was maintaining 80% or 
more of brightness to brightness having reduced the comparison sample by half in 200 hours in 200 
hours. 

[0094] It is thought by having replaced the electron injection layer with the organic compound, and 
having used the chemical stable inorganic oxide as a reason the outstanding life property was acquired, 
by this example, that it is because the hole was blocked and impregnation of the electron to a luminous 
layer was effectively carried out to stabiUty over long duration. 

[0095] The same substrate as the <example 2> example 1 was fixed to the substrate electrode holder of a 
sputtering system, and the ITO hole impregnation electrode layer of 200nm of thickness was formed by 
the DC magnetron sputtering method using the ITO oxide target. 

[0096] The substrate with which ITO was formed was cleaned ultrasonically using neutral detergent, an 
acetone, and ethanol, and it pulled up out of boihng ethanol, and dried. Subsequently, after washing a 
front face UV/03, it fixed to the substrate electrode holder of a vacuum evaporation system, and the 
inside of a tub was decompressed to 1x10-4 or less Pa. 

[0097] Subsequently, with vacuxmi deposition, the poly thiophene was vapor-deposited in thickness of 
lOnm by evaporation rate 0.1 nm/sec, the hole impregnation layer was formed, TPD was vapor- 
deposited in thickness of 20nm by evaporation rate 0.1 nm/sec, and the hole transportation layer was 
formed. 

[0098] having maintained reduced pressure - N, N, N', and N* - tetrakis (m-biphenyl) -1 and V - the - 
biphenyl -4 and 4' - diamine (TPD), tris (8-quinolinolato) aluminum (Alq3), and rubrene were vapor- 
deposited in thickness of 40nm as whole evaporation rate 0.2 nm/sec, and were made into the luminous 
layer. TPD:Alq 3 = 1:1 (weight ratio) and this mixture ~ receiving - rubrene ~ 0.5-mol% ~ it doped. 
[0099] Furthermore, with reduced pressure maintained, it moved to the sputtering system and the 
inorganic insulation electron injection layer was formed at the target at Inm thickness using what did 5 
mol% mixing of siHcon oxide (Si02) to potassium oxide (K20: electron affinity 2.0). As membrane 
formation conditions, they are the substrate temperature of 25 degrees C, membrane formation rate 1 
nm/min, the working pressure of 0.5Pa, and injection power 5 W/cm2. It carried out. At this time, 
carrying out lOOSCCM supply, sputtering gas is first made into Ar:100%, an inorganic insulation 
electron injection layer is formed and continued to 0.5nm thickness, and it is Ar/02. : The inorganic 
insulation electron injection layer was formed to 0.5nm thickness, carrying out lOOSCCM supply as 1/1 . 

[0100] Furthermore, with reduced pressure maintained, Li20 was vapor-deposited in thickness of 5nm, 
and aluminum was continuously vapor-deposited in thickness of 20nm, and it considered as the electron 
injection electrode and the auxiliary electrode. 

[0101] Glass closure was carried out at the last and the organic EL device (forward laminating) was 
obtained. 

[0102] K2 0/Si02 As a result of carrying out the component analysis of the mixed thin fikn by X-ray 
fluorescence, the oxygen content of a lower layer (membranes are formed without 02) was about 70 
usual%. 

[0103] When the electrical potential difference was impressed to a hole impregnation electrode and 
electron injection inter-electrode and having been driven like the example 1, it checked fi"om the 
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substrate side and the almost same luminescence as an example 1 has been checked. 

[0104] Scrub washing of the trade name by Coming, Inc. 7059 substrate was carried out using neutral 

detergent as a <example 3> glass substrate. 

[0105] This substrate top was fixed to the substrate electrode holder of a vacuum evaporation system, 
and the inside of a tub was decompressed to 1x10 - 4 or less Pa. Subsequently, with reduced pressure 
maintained, aluminum was vapor-deposited in thickness of 20nm, and Li20 was continuously vapor- 
deposited in thickness of 5nm, and it considered as the auxiliary electrode and the electron injection 
electrode. 

[0106] Furthermore, with reduced pressure maintained, it moved to the sputtering system and the 
inorganic electron injection layer was formed at the target at limi thickness using what did 3 mol% 
mixing of a germanium dioxide (Ge02) to the oxidization rubidium (Rb20). As membrane formation 
conditions at this time, it is 02 to the substrate temperature of 25 degrees C, and sputtering gas Ar. It 
mixes so that it may be set to 1 :1, and they are membrane formation rate 1 nm/min, the working pressure 
of 0.5Pa, and injection power 5 W/cm2. It carried out. 

[0107] having maintained reduced pressure - N, N, N', and N' - tetrakis (m-biphenyl) -1 and V - the - 
biphenyl -4 and 4* - diamine (TPD), tris (8-quinolinolato) aluminum (Alq3), and rubrene were vapor- 
deposited in thickness of 40nm as whole evaporation rate 0.2 nm/sec, and were made into the luminous 
layer. TPD:Alq 3 = 1:1 (weight ratio) and this mixture - receiving ~ rubrene ~ 0.5-mol% ~ it doped. 
[0108] Subsequently, with vacuum deposition, TPD was vapor-deposited in thickness of 20nm by 
evaporation rate 0.1 nm/sec, the hole transportation layer was formed, the poly thiophene was vapor- 
deposited in thickness of lOnm by evaporation rate 0.1 nm/sec, and the hole impregnation layer was 
formed. 

[0109] Furthermore, the ITO hole impregnation electrode layer of 200nm of thickness was formed by 
the DC magnetron sputtering method using the ITO oxide target. 

[0110] Glass closure was carried out at the last and the organic EL device (reverse laminating) was 
obtained. 

[01 1 1] In the above, instead of forming an inorganic hole impregnation layer, it vapor-deposited in 
thickness of 30nm, the organic EL device used as the electron injection transportation layer was 
produced, and it considered as the comparison sample with vacuum deposition by making tris (8- 
quinolinolato) alxmiinum (Alq3) into evaporation rate 0.2 nm/sec. 

[0112] Rb2 0/Ge02 GeO [ as opposed to / as a result of carrying out the component analysis of the 
mixed thin film by X-ray fluorescence / Rb20 ]2 The mol ratio was 2.9%. 

[01 13] When electric field were impressed to the obtained organic EL device, diode characteristics were 
shown, the ITO side was made plus and bias of the AlLi side was made to minus in air at it, the current 
increased with the increment in an electrical potential difference, and luminescence which observed 
from the closure plate side and was carried out clearly in the usual interior of a room was observed. 
Moreover, the fall of brightness was not seen even if it carried out repeat luminescence actuation. 
[01 14] Next, it is 100 mA/cm2 as an accelerated test. Luminescence brightness and a life property were 
investigated with the fixed current. Compared with the same comparison sample, luminescence 
brightness was completely improving about 10% except having used the conventional organic material 
as the electron injection transportation layer. Moreover, this invention sample was maintaining 80% or 
more of brightness to brightness having reduced the comparison sample by half in 200 hours in 200 
hours. 

[01 15] It is thought that it is because the hole was blocked by having replaced the electron injection 
layer with the organic compoxmd Hke the example 1, and having used the chemical stable inorganic 
oxide and this example carried out impregnation of the electron to a luminous layer to stability over long 
duration effectively as a reason the outstanding life property was acquired. 

[01 16] In the <example 4> example 1, the principal component of an inorganic electron injection layer 
is replaced with potassivmi oxide (K20). Lithium oxide (Li 203), sodium oxide (Na20), caesium oxide 
(Cs20), A calcium oxide (CaO), a strontium oxide (SrO), the barium oxide (BaO), Yttrium oxide 
(Y203), an oxidation hafnium (Hf02), When one sort of an oxidization terbium (Tb 203) and a thorium 
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oxide (Th02) or two sorts or more should be contained and also the organic EL device was obtained like 

the example 1, the almost same result as an example 1 was obtained. 

[0117] 

[Effect of the Invention] As mentioned above, according to this invention, it has the merit which an 
organic material and an inorganic material have, and it is long lasting, effectiveness is improved, and an 
organic EL device with low operating voltage can be offered. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 





[Drawing 2] 
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[Drawing 3] 
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[Drawing 4] 
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